Purpose -The purpose of this paper is to analyze whether the protection that some football teams submit to the football players from its region has a positive effect on the quality of the football players from these regions. Particularly, it is analyzed the natural experiment offered by the Basque Country.
Introduction
In international trade, the infant industry (Krugman and Obstfeld, 2006) argument is used to justify protectionism of certain industries. The essence of the argument is that on many occasions nascent industries do not have the economies of scale to more developed competitors from other countries, and thus they need to be protected until they reach or achieve adequate economies of scale. A similar argument can be used with the aim of protecting the skilled workers in a region by changing economies of scale to skilled human capital, in the sense that a region can protect its human capital until it has reached a similar quality to the human capital of the rest of the world.
The Basque Country can be considered a protectionist region in football, since its two most representative clubs only play with "Basque" footballers as it is the case of the Athletic Club of Bilbao 1 , or with very few players who are not considered "Basques", as it is the case of the Real Sociedad 2 . The Spanish league has been organized with a promotion and relegation system. Therefore, if a season the quality of human capital is not good enough to stay in the First Division (i.e., La Liga), it will be doomed to relegation. This allows identifying a protectionism with the special characteristic that is open to competition and therefore it is exerted an incentive to improve the quality of the human capital protected. An additional incentive for the young Basque football players is that they have greater possibilities to belong to the elite against other footballers who are not, as the competence of a Basque footballer who aspire to play in one of the two leading teams in their region, is much smaller than other players which do not belong to this region. Therefore, Spanish football provides a natural experiment to test if the regions that protect their human capital against the human capital from the rest of the world get greater success in training these workers. If this hypothesis is true it might be extended to other sectors.
The empirical strategy used throughout this paper is to analyze the productivity of the regions skilling their football players. In doing so, they are shown the average products of the regions where the output is the number of professional players and the number of absolute national team players produced by its region and the input is the population. Moreover, it is also estimated a production function at the level of annual autonomous community of professional footballers to determine the efficiency level of the regions in skilling football players. They are used as outputs the number of matches and the minutes played by the players from each region 3 . On the other hand, population, Gross Value Added, 1 Athletic Club Bilbao considers that the players able to play for it are those born in the Basque Country, the French Basque Country and Navarre, such as those players that have Basque ancestors and those who have grown up in the Basque Country. A recent example is that of Fernando Llorente who was born in Logroño (La Rioja), but grew up in the Basque Country. 2 Real Sociedad played with either Basque players or foreign players (non Spanish) until the season [2001] [2002] . This season Sergio Boris was signed who is a player born in Asturias which marked the end of the policy of not playing with Spanish players who were not from the Basque Country. 3 It is very common that young players play some minutes in the last match days in which teams could be playing for nothing but pride. To avoid considering these players as output for a region a threshold of 500 minutes in La Liga was used. the number of professional teams and non-professional teams from each region and its surface are used as inputs.
An effective human capital protection will provide improvements in the skilling of the workers from a region over the age of the workers. In this framework can be determined whether a human capital protection is effective by looking at the evolution of the percentage of players that each region contributes to the National teams from under-19 to the absolute. If the percentage is increasing from U-19 to absolute it will show the effectiveness of the policy. To do this, it was gathered information (i.e., region, matches played in each selection, number of minutes played in each selection) about the players who have represented Spain in U-19, U-20, U-21 and absolute selections from 1985 to 2012.
The rest of the paper is structured in the following way. Next section presents the data and the empirical model. It is followed by the methodology and the results. Finally, some conclusions are drawn.
Data and empirical model
Two different databases are used. First, a database was built to estimate a production function of football players at the regional level to determine the efficiency level of the regions. To prepare this database the first step was to obtain the name of the players that played in La Liga and the minutes that they played in each season from 1985-1986 to 2011-2012 (nearly 3,500 players) . This information was gathered from La Liga official website (www.lfp.es). Thus, it is formed by both national players and foreign players. For the analysis are only required the national players, so the foreign 4 players were eliminated. In addition players who competed for less than 500 minutes in La Liga throughout his career were also eliminated. In this way, the sample used for the analysis will reduce until reaching a number close to 1,600 players. For each of these players we have obtained some of their personal characteristics (birth placement, autonomous community of training as a player, date of birth, position that plays on the pitch) and data of their sporting career (teams where the player has played, number of seasons playing in first Division, number of minutes played in first Division and number of games played in first Division). These data have been obtained from the following sources: www.bdfutbol.com, Real Federación Española de Fútbol, League of professional football and online encyclopedia Wikipedia. 5 In addition, different variables have been collected for each of the autonomous communities which are part of Spain, such as the Gross Value Added (GVA), population, surface, the number of teams in the first three categories of Spanish football since the [1985] [1986] season to the present (1 st Division, 2 nd Division A and 2 nd Division B) and the number of licenses (only from the year 2012). Both GVA and population have been collected from the BDMORES database from the Ministry of Finance and Public Administration, the surface was gathered from Wikipedia, the teams of the different categories were obtained in www.futbolme.com and the number of licenses was obtained from the Real Federación Española de Fútbol. In this way, it was created a balanced panel data containing details of each autonomous community between 1985 and 2012.
The production function is estimated using the Cobb-Douglas functional form:
Where y represents the output, x represents the inputs and β are the coefficients to be estimated. In this way, the estimated coefficients reflect inputs output elasticities. Most studies (Bernard and Busse, 2004; Rathke and Woitek, 2007) that have estimated production function of medals or diplomas at the Olympics Games have considered as main inputs the population and income. Similarly in this paper are considered as inputs the population delayed four years and the GVA delayed four years. The main reason for this delay is to maximize the number of observations 6 . The surface was also included as input. The number of licenses of players, coaches and clubs has been incorporated from the year 2012. Given that they were only available for a few years they were incorporated as time invariant variables. In order to control for the number of players, who has each community with a quality close to professional footballers, the ratios of the number of teams in the second and third categories of Spanish football have been included, delayed three years because the players have a training period. These ratios refer to the ratio of the number of teams in the second and third categories by region among the total number of teams in both categories. Lastly, it is included the number of teams in La Liga, because it is expected that a greater number of teams influence positively on the number of players representing each community.
Below is a table of descriptive statistics that shows the dependent variables and independent variables:
INSERT 
Methodology
A production function can be defined as the maximum amount of output that can be produced given a certain amount of inputs. Therefore, to estimate a production function consistently with the theoretical definition should be used frontier methods (i.e., stochastic frontier approach or Data Envelopment Analysis). In particular in this paper is used a stochastic frontier model that were proposed by Aigner, Lovell and Schmidt (1977) and Meeusen and van den Broeck (1977) and can be written as:
where y is the output, f(x) is the representation of technology, x is a vector of inputs, and Ɛ is a random perturbation composed of two error terms, a symmetrical one, v, which reflects the randomness of the production process and statistical noise, whose distribution is a normal with zero mean and variance ; and other asymmetric, u, which captures the inefficiency, is non-negative and it is assumed to follow a truncated-normal distribution.
An index for technical efficiency (TE) can be defined as the ratio between the observed output (y) and the maximum possible output (y*), thus being:
Since y is always less or like y*, the TE range is [0,1].
Our data is a balanced panel data and we are interested in obtaining an efficiency indicator for each region. Hence, it is used the Battese and Coelli (1988) model which assumes that the inefficiency of individuals, in this case of regions, is invariant over time:
where yit is the amount of output obtained, xit is a vector of inputs, vit is an independent and identically distributed random perturbation of zero mean and variance 2 , and ui is a random perturbation set the truncation to zero from a normal distribution with mean μ and variance 2 , which represents constant over time individual inefficiency. The random variables vit and ui are considered independent. This model is estimated by maximum likelihood.
To calculate the efficiency of each community is calculated the expectation of u given the different values of ε gets each community with the following formula:
where it is the density function and is the function of a standard normal function. Equation 5 is inserted into equation 3 to calculate the index of TE.
Results
This section is formed by three subsections. The first one analyzes the productivity of the regions in the number of players in La Liga and in the absolute national team. The next one analyzes the efficiency of the regions in a production function framework. Finally, the third subsection analyzes the evolution of the human capital from the U-19 to the absolute national team.
Productivity of the regions
The following table shows the number of players in each autonomous community that participated in La Liga, as well as minutes and seasons that have played.
INSERT TABLE 2
It is shown that the autonomous community that more players have produced during the years in which the analysis focuses is Andalusia, rather logical since it is the most populous of Spain's autonomous community. Second is the Basque Country, this fact can be classified as surprising because it appears in the ranking ahead of other communities, such as the community of Madrid, Catalonia and the Valencia, communities that exceed it by far in terms of number of population, and which should therefore produce a larger number of players than those less populated. But not only appears the Basque Country in second place in the ranking of players, but it also appears both leading the ranking of seasons played by his players as the ranking of minutes played by their players, thus beating Andalusia. That is, despite having been less players in the Basque Country than in Andalusia, the protection which Basque players are submitted, has allowed that they are played more seasons and more minutes in La Liga.
Below is shown a figure that reflects the ratio between the number of players and population, which is aimed at obtaining the average productivity of professional players per population in each of the autonomous communities.
INSERT FIGURE 1
Only two autonomous communities exceed the 0.01%, the first one and which therefore leads the ranking is Navarre, with a very small population (close to 600,000 inhabitants) gets to bring a large number of players to the First Division of the Spanish football. In second place appears the Basque Country, since as Navarre over one of every 100,000 inhabitants becomes professional, as with a population slightly more than 2 million, provide 221 professional players.
Next figure is similar to the previous one but analyzing the productivity of the regions as the ratio of the number of players in the absolute national team and the population in 2012.
INSERT FIGURE 2 It can be seen that the most productive region is Navarre followed by the Basque Country. They are followed by Asturias and La Rioja which also have performed in some sense a protective human capital policy especially Asturias. It is important to note that all those regions are from the North. From both figures can be concluded that the Basque Country is a very productive community and that the protection which submits to his players is reflected in these results.
Efficiency of the regions
The following table shows the estimates when the dependent variable is the number of minutes. There have been estimated alternative specifications to test the robustness of the results.
INSERT TABLE 3
It is important to note that all the coefficients are positive in all models, but the ratio of teams of the third division which is negative. It can be seen that the number of teams in La Liga has a positive and significant coefficient in all estimated models, and together with the population that is significant in two of the four models, they are the only ones that have been used for the estimation of the four models. On the other hand the surface has been used for two models being significant to 99% in two, while the variable clubs licensed has been used in two models and is meaningful to 99% in one of them. GVA has been used to estimate the first model, being significant at the 99%.
The following table shows the ranking of TE of the autonomous communities in relation to the number of minutes played by their players for each of the estimated models.
INSERT TABLE 4
Regardless the specification the Basque Country is the most efficient autonomous community. It also appears in the first places Asturias, which is a region as explained above that also carried out a policy of playing with the quarry. As antithesis to these two regions, communities are found with a similar population, but that very lagging position in the ranking, such as Castille-Leon and Galicia, communities whose contribution of players is rather less what should presumably be.
The following table shows the estimation of the models used as dependent variable the number of matches played by the players from each community.
INSERT TABLE 5
The estimates are similar to those obtained using the number of minutes. Next table shows the communities' efficiency when the number of matches are used the dependent variable.
INSERT TABLE 6
It is shown that the Basque Country is the autonomous community most efficient, occupying the first position in the ranking on all models estimated but model 3, where the community most efficient is Navarre; community that is among the first four in all estimated models. This table can be considered to be similar to the previous one, since the results that exposes are practically equal to the table above, the minutes and the matches are related, so if a community players have played many minutes in the first Division, is due to because they have also played a large number of parties.
Evolution of the human capital of the regions
So far it was obtained that the Basque Country and Navarre are the most productive regions in Spain. But which are the reason behind these results? A possible explanation could be that football is more important in these regions than in the other ones, but football is the main sport in all Spanish regions so this explanation does not make much sense. Other possible explanation could be about genetic but this explanation also seems to be very unlikely. Other one could be related with the quality of the coaches so that the better the coaches the better players. But if this explanation is true these regions should be the most productive since the beginning ages. On the other hand, the protection of its human capital could be effective in the sense that induces to improvements in their human capital. By simply analyzing the evolution of the number of players in the national teams from the under-19 to the absolute team can be tested which hypothesis is more likely. Moreover, it can be seen the number of players in the under-19 national team as a proxy of the number of talents from each region, looking at the ratio between the number of players in La Liga and those values can be obtained how have been evolved the human capital of each region. If the ratio is higher for those regions that use a protective human capital policy can be understood as that the protective policy is effective.
The following table shows the number and the percentage of players from each region that have been invited with the different national teams, as well as the number and percentage of matches that these players have played with them.
INSERT TABLE 7 The table shows that Catalonia, Madrid and Andalusia are the communities autonomous that more players contribute to the under-19 national team, while the Basque Country remains far behind them. With respect to the under-20, Catalonia is the undisputed leader as the 16.97% players representing this selection come from Catalonia. In this selection begins to observe the leap of the Basque Country, since some of the clubs in this community offer a greater number of possibilities to their young players, allowing some of them to settle in first division at very early ages. In the under-21 the Basque Country is the leader region. While the difference is short, it is still interesting that a community whose population is close to two millions (Spain is close to 45 million of inhabitants), gets to contribute more players than the communities most populated of Spain (i.e., Andalusia, Catalonia, Madrid). Finally, the Basque Country returns to lead the ranking of players contribution, in the senior team.
Therefore, it can be concluded that the Basque Country players are increasing their quality with their age, since the percentage of players is significantly increasing. Similarly to the Basque Country, is observed that Asturias also has an increasing tendency in the number of players in the selections. Moreover, the increase is not such important than the Basque Country and Asturias but Navarre also has an increasing tendency in the number of players. On the other hand, Catalonia has a decreasing tendency.
Lastly, it is analyzed the evolution of the productivity by regions from the u-19 selection up to the senior team. This analysis is based on two ratios that compares the number of players in La Liga and the number of players in the senior team with the number of players from the u-19.
INSERT TABLE 8
These ratios explain the evolution of the human capital of each community. The Basque Country occupies the fifth and fourth place respectively in the rankings. The Basque Country is overcome only by Cantabria, Extremadura and La Rioja, much smaller communities so these ratios must be read cautiously for them. Moreover, Asturias also outperforms the Basque Country, because this community has also performed a human capital protection policy.
CONCLUSIONS
This paper examines whether the protection that some clubs submit their players has a positive effect on the quality of them. The Basque Country is used because it provides a natural experiment, since most of the teams in the region play with Basque players. In doing so, there have been analyzed the productivity of the regions in the number of La Liga and National team players, the efficiency of the regions and the evolution of the human capital from the U-19 to the absolute national team. With regard to the participation of players in La Liga, is observed that the Basque Country, being an autonomous community which does not have much population, gets to be the second Community autonomous more players contributed, beating much more populated communities such as the community of Madrid and Catalonia. In addition, communities with a population similar to the Basque Country as Castille-Leon and Castille-La Mancha, appear very lagging positions in the ranking. Moreover, the leader is Navarre which is a region where the players are also protected by the Basque clubs. The same result is found when analyzing the number of players in the absolute national team. These results can be partially due to the number of teams in La Liga from these regions, hence they are estimated several production functions to calculate the efficiency of the regions controlling for different factors. The results show that the Basque Country is the region most efficient in 7 out of 8 production functions estimated whereas Navarre is also well ranked in all models. Therefore, can be concluded that Navarre and the Basque Country are the most productive and efficient regions from Spain. Analyzing the number of players in the different national teams from u-19 to absolute it is found that the Basque Country shows a clear positive tendency. It is in the u-21 selection where the protection that the Basque clubs offer their players begins to bear fruit, because the call of Basque players in this selection is triggered. One of the main reasons is that the majority of players who are called upon by the under-21 selection already are players who are part of first Division teams, this fact is differential already that some of the Basque Country clubs offer a greater number of possibilities to their young players, allowing some of them to settle in first Division at very early ages. This is favorable for the Basques, because that will always be more attractive a player who plays in the first Division to another playing in a lower category. This protection is maintained in the senior team, where the Basque Country leads the ranking of players contribution. Therefore, it can be concluded that protection which Basque players are subject is reflected from the under-21 selection, i.e. that there is a favorable evolution of the quality of the Basque players because of the protection that has undergone them during your training period as football players. Thus, it is found that a human capital protection policy is effective in the sense that allows to improvements in the protected human capital. 
Number of observations 513
Note: Those minimums that are 0.001 actually are 0, and those which are 1 are 0, but in order to estimate a Cobb-Douglas production function it is needed to take logarithms, and since the logarithm of zero does not exist should be prevented this problem by giving a small positive value. Notes: Melilla has been eliminated since has never contributed any player to any of the selections. Unofficial names of the autonomous communities due to lack of space. 
